Preparation of Thermus thermophilus holo-chaperonin-immobilized microspheres with high ability to facilitate protein refolding.
Carboxylated poly(styrene/acrylamide) (P(St/AAm)-H) microspheres with different acrylamide contents were prepared by emulsifier-free emulsion polymerization. Thermus thermophilus holo-chaperonin (cpn) was covalently immobilized onto these microspheres with high yield. The T. thermophilus holo-cpn-immobilized microspheres were used for refolding of guanidine hydrochloride (Gdn-HCl)-denatured enzymes and showed sufficiently high ability to facilitate refolding of Leuconostoc mesenteroides glucose-6-phosphate dehydrogenase (G6PD) and pig heart lactate dehydrogenase (LDH) at 30 degrees C and Bacillus stearothermophilus LDH at 60 degrees C. The specific ability of T. thermophilus holo-cpn-immobilized microspheres increased with increasing immobilization amount and reached plateau at around 10-15 mg/m(2). When the immobilization amounts of T. thermophilus holo-cpn were approximately 10 mg/m(2), the microspheres retained sufficiently high ability to facilitate protein refolding during repeated use. Therefore, the P(St/AAm)-H microspheres on which approximately 10 mg/m(2) of T. thermophilus holo-cpn is immobilized are very effective for refolding of various (Gdn-HCl)-denatured enzymes over a wide temperature range.